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Ms. Nina Koger, Lead Engineer

Energy & Waste Management Bureau
Iowa Department of Natural Resources
502 East 9" Street

Des Moines, Iowa 50319

RE: 2004 Annual Groundwater Quality Report
City of Muscatine C&D Landfill
70-SDP-4-78C
P.N. 6008

Ms. Koger:

Find attached a copy of the 2004 Annual Groundwater Quality Report for the
City of Muscatine C&D Landfill.

A copy of this data has been forwarded to Mr. Lavene Payne, Solid Waste
Manager and Field Office #6 as required by the Permit.

Sincerely,
FOX ENGINEERING ASSOCIATES, INC.

@0 L X

Todd Whipple, CPG
Project Manager
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ANNUAL GROUNDWATER QUALITY REPORT

November 22, 2004

Ms. Nina Koger, Lead Engineer

IDNR — Energy & Waste Management Bureau
Wallace State Office Building

502 E. 9" Street

Des Moines, lowa 50319 -

RE:

Muscatine C&D Landfill
CLOSURE PERMIT # 70-SDP-4-78C
FOX PN 6008-038.320

Dear Ms. Koger:

This Annual Groundwater Quality Report has been prepared in accordance with IAC 567-113.26(8).

ANNUAL REPORT

1.

Effects on Surface Water: Surface water at the site is controlled by vegetation and
City street infrastructure. There are no surface water points being sampled at the present
time.

Effects on Groundwater: A summary of analytical data for each monitoring well in the
HMSP and the Analytical Reports for the past year are included as Attachment A. A
summary of the statistical computations for the upgradient Water Table Well (MW-6) is
included in the Concentration versus Time spreadsheets in Attachment B. The
concentrations of the various compounds detected in each well are graphed over time
versus the statistical limits calculated in the upgradient wells. The graphs are included in the
spreadsheets in Attachment B.

The monitoring system includes monitoring wells intersecting the water table surface within
glacial tilis. The effects to the groundwater are discussed below.

Monitoring wells comprising the Hydrologic Monitoring System Plan (HMSP) include MW 6
(upgradient) and MW 2, 3, 4, and 7 (downgradient). Analytical results from upgradient
monitoring well MW-6 indicate historically detected concentrations of chloride, COD, iron,
nitrogen ammonia, phenol, and TOX. The presence of the compounds in the upgradient
well suggest that the compounds are endemic to the region, or, conversely, that a
upgradient source of the compounds exists.

Detected concentrations in all monitoring wells are below the Primary Drinking Water MCL.
Each of the downgradient wells MW-2, MW-3, MW-4, and MW-7 exhibit compound
concentrations in excess of the Secondary Drinking Water MCL for iron. Similarly, the
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ANNUAL GROUNDWATER QUALITY REPORT

chloride concentration at MW-3 exceeded the Secondary Drinking Water MCL in January,
1996; April, 1998; and October, 1998.

Those compounds that exceed the calculated statistical limit, but not the MCL are
summarized by well as follows:

MW-2 - COD (10/99), TOX (10/96), phenol (10/98 & 10/00).

MW-3 -iron, chloride, nitrogen ammonia (7/95), COD, TOX (10/96), phenol (10/98).
MW-4 - chloride, COD (4/99), TOX (10/96 & 10/98), phenols(10/98).

MW-7 -iron (10/98), COD (4/99),TOX (10/96), phenol (10/98)

Due to the presence of detectable concentrations of each of the listed compounds in the
upgradient well, the elevated levels in the downgradient wells listed above are not
interpreted as an indication of a leachate release into groundwater.

The detection of a compound above statistical limits during a single episode or during
isolated episodes are not interpreted to represent a persistent leachate release. The
interpretation is made that detection above the statistical limits during a single event, or
during isolated episodes represents anomalous conditions in the well, the site conditions, or
in the sampling activities.

Each parameter will continue to be routinely sampled and evaluated in accordance with the
Special Provisions of the Permit.

Monitoring Well Maintenance and Performance Evaluation: Monitoring Well
Performance Evaluation Reports dated April, 1999 and August, 2004 were prepared and
submitted in accordance with IAC 567-113.21. The report concluded that the integrity of all
MW's was intact, and that no changes in the HMSP were recommended. Monitoring well
reevaluation is tentatively scheduled for the summer of 2009, and should again include all
monitoring wells included in HMSP.

Review of the water elevation data for 2004 does not indicate excessive variability compared
to historic water elevation data. Water elevation data is summarized in Attachment C.
Based on the available water elevation data, the assessment of well conditions, and the
hydrologic conditions at the site, the semi-annual water level measurements are interpreted
to be sufficient to gauge notable changes in the site hydrology.

Flow paths are illustrated on the Groundwater Contour Map included in Attachment D.

. Leachate Control Plan: This landfill is currently exempt from providing and

implementing a leachate control system plan as per the Closure Permit. The conditional
exemption is common in many Closure Permits at sites that were closed prior to installation
of leachate collection systems. Our recent semi-annual Engineering’s inspections have not
revealed leachate seeps at the site.
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ANNUAL GROUNDWATER QUALITY REPORT

5. Explosive Gas Monitoring: Explosive gas monitoring ceased at the site in 1998
based on authorization by IDNR in Provision 2, Permit Amendment #1, dated September 15,
1998 (Attachment E).

6. Recommendations:
a. Continue routine monitoring of the HMSP monitoring wells and re-evaluate as part

of the 2005 Annual Groundwater Quality Report due November 30, 2005.

b. Continue water elevation measurements on a semi-annual basis.
c. Continue Engineer’s inspections on a semi-annual basis.
d. Continue to monitor the integrity of the landfill cap.

1
Qs ///l//,/////

%\/\E : Vl/o( g

| hereby certify that this engineering document
was prepared by me or under my direct
personal supervision and that | am a duly
licensed Professional Engieer under the lows

/

My license renewal date is December 31, 2005.
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Analytical Results & Summary Tables



CITY OF MUSCATINE C&D*LANDFILL
70-SDP-4-78C
MONITORING WELL SAMPLING RESULTS

SAMPLING DATE: 03/03/04
D.G.W D.G.W D.G.W U.G.W Uu.G.w
IPARAMETER IMCL MW 2 MW 3 MW 4 MW 6 MW 7
Benzene * 5INT NT NT NT NT
Carbon tetrachloride * 5INT NT NT NT NT
1,4-Dichlorobenzene * 0.6 INT NT NT NT NT
1,2-Dichloroethane * 5INT NT NT NT NT
1,1-Dichloroethylene * 7INT NT NT NT NT
1,1,1-Trichloroethane * 200 |NT NT NT NT NT
Vinyl Chloride 2 INT NT NT NT NT
cis-1,2-Dichloroethylene 70 INT NT NT NT NT
Tetrachloroethylene * 5INT NT NT NT NT
Trichloroethylene * 5|NT NT NT NT NT

Arsenic, dissolved 0.05NT NT NT NT NT
Barium, dissolved 2 |NT NT NT NT NT
Cadmium, dissolved 0.005 |[NT NT NT NT NT
Chromium, dissolved 0.1 |NT NT NT NT NT
Copper, dissolved 1.3 |NT NT NT NT NT
Zinc, dissolved 5|INT NT NT NT NT
Lead, dissolved 0.015 |NT NT NT NT NT
Mercury, dissolved 0.002 INT NT NT NT NT
Magnisium, dissolved |--- NT NT NT NT NT
Iron, dissolved 0.3 0.466 3.38 0.108 <0.3 dry
Chloride 250 <10 85 61 84 idry
Nitrogen, Ammonia - <1.0 <1.0 <1.0 <1.0 dry
Chemical Oxygen Demg--- <10 25 18 <10 dry
Phenols NT NT NT NT NT

TOX

NT

pH 6.5-8.5 7.6 7.1 6.7 .
Temperature, celsius  {--- 7 7 10 10 |dry
Conductivity --- 624 1680 1210 921" dry
6008 C&D
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LABORATORIES, INC,

Accreditations:

ANALYTICAL REPORT

Kansas DHE: E-10287

March 09, 2004

Page 1 of 2
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Todd Whipple Date Received: 03/04/2004 10:00AM
Fox Engineering Associates, Inc. Collector: Freeman, Richard
1601 Golden Aspen Drive. Suite 103 _ Phone: 515-233-0000
|_Ames, IA 50010 . 7 PO Number:
Project: Landfill
Project Number: Muscatine C & D
[Analyte _ \ Result MRL ____ Method _____ Analyst Analyzed __ Qualifier
14C0253-01 MW-6 Matrix: Water Collected: 03/03/04 10:10
Determination of Conventional Chemistry Parameters
Chemical Oxygen Demand <10 mg/l 10 EPA 410.4 SAA 03/09/04 8:25
Nitrogen, Ammonia <1.0 mg/l 1.0 SM 4500-NH3 F SAA  03/09/04 14:57
Chloride 84 mg/l 10 EPA 9252 SAA  03/08/04 17:07
Determination of Dissolved Metals
Iron, dissolved <0.030 mg/l ©0.030 EPA60IOB = . - LAR 103/08/04 16:19
14C0253-02 - MW-2 .. MamixWater  Collected: 03/03/04 1105
Determination of Conventional Chemistry Parameters ' ‘ ' '
Nitrogen, Ammonia_ . <1.0 mg/l 1.0 SM 4500-NH3 F SAA  03/09/04 14:57
Chloride ~ <10 mg/l 10 EPA 9252 SAA  03/08/04 17:07
Chemical Oxygen Demand <10 mg/l 10 EPA 410.4 SAA  03/09/04 8:25
Determination of Dissolved Metals |
Iron, dissolved 0.466 mg/l 0.030 EPA 6010B LAR  03/08/04 16:19
14C0253-03 MW-3 Matrix: Water Collected: 03/03/04 11:15
Determination of Conventional Chemistry Parameters
Chemical Oxygen Demand 25 mg/l 10 EPA 410.4 SAA  03/09/04 8:25
Nitrogen, Ammonia <1.0 mg/i 1.0 SM 4500-NH3 F SAA  03/09/04 14:57
Chloride 85 .mg/l 10 EPA 9252 SAA  03/08/04 17:07
Determination of Dissolved Metals
Iron, dissolved 3.38 mg/l 0.030 EPA 6010B LAR  03/08/04 16:19
14C0253-04 MW-4 Matrix:Wafer Collected: 03/03/04 10:30
Determination of Conventional Chemistry Parameters
Nitrogen, Ammonia <1.0 mg/l 1.0 SM 4500-NH3 F SAA  03/09/04 14:57
Chloride 61 mg/l 10 EPA 9252 SAA 03/08/04 17:07

Chemical Oxygen Demand 18 mg/l 10 EPA 4104 SAA  03/09/04 8:25

Determination of Dissolved Metals _ '
Iron, dissolved : , 0.108 mg/l 0.030 EPA6010B LAR  03/08/04 16:19

' The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical repo.rt‘

must be reproduced in its entirety. Samples were preserved in accordance with 40 CFR for pH adjustment unless otherwise noted.
MRL= Method Reporting Limit.

Phone 641-792-8451 600 East 17th Street South Fax 641-792-7989
Newton, |A 50208




MEMBER

Vifeystone

LABORATORIES, INC,

Fox Engineering Associates, Inc.
1601 Golden Aspen Drive, Suite 103
Ames, IA 50010

March 09, 2004
Work Order: 14C0253 Page 2 of 2
14C0253-04 MW-4 ‘ Matrix:Water ~ Collected: 03/03/04 10:30

End of Report

gy =

Keystone Laboratories, Inc.
Jeffrey King, Ph.D.
Laboratory Director

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report
must be reproduced in its entirety. Samples were preserved in accordance with 40 CFR for pH adjustment unless otherwise noted.

MRL= Method Reporting Limit.

Phone 641-792-8451 600 East 17th Street South . Fax 641-792-7989
Newton, IA 50208
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[Q 600E. 17" St. S.

[OQ 3012 Ansborough Ave.
Waterloo, I1A 50701
Phone: 319-235-4440

Newton, 1A 50208
Phone: 641-792-8451

g 1304 Adams
Kansas City, KS 66103
Phone: 913-321-7856
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Fax: 641-792-7989 Fax: 319-235-2480 Fax: 913-321-7937
LABORATORIES, INC. www.keystonelabs.com
PRINT OR TYPE INFOR Low REPORTTO: -5 \\\ / BILL TO:
SAMPLER: \w \m \\\ %&\\\/ NAME: / N\ §§ /2 v X \%kﬂwﬂw\v\%\wu\ x\ \5 -
SITE NAME: \N\\W s 8 )) COMPANY NAME: £ 2X’ &x& ~ COMPANY NAME:” % k\ 275 \;
- . - 44 .
ADDRESS: ADDRESS: ADDRESS: 242 \m\ \‘\\w&k .m\N 77
cvisTzg_nS crmvisTize, Ly, 79, 2
CITY/ST/ZIP: PHONEEN 2 5S> DF0-GCF 2 PHONE:
PHONE: FAX: Keystone Quote No.: )
(If Applicable)
ANALYSES REQUIRED LAB USE ONLY
0
o s LABORATORY WORK ORDER NO.
4 E
= 3
= a SAMPLE TEMPERATURE
Q 21 UPON RECEIPT:
ol . |8]¢ LABORATORY
L 6| & |8 ¥ SAMPLE
CLIENT 4 > S sl & 1g]: NUMBER
SAMPLE NUMBER o = SAMPLE LOCATION z = o SAMPLE CONDITION/COMMENTS
o BAELi | ; 5
AR Y Y A AR AL AV
N d
o) Z [ ety [T 21/ A
4 2 (s ) \ 3 1) A
i d Aezdrn [/ o 17 U]
mm__:n:_m:ma by: (Signatyre) Date Received by: (Signature) Date .:%&59
\ . Fime Tme Standard D Rush
(AP Contact Lab Prior to mm\é_mm_o:
mm_SQ:_msma by: (Signature) Date Received for Lab by: (Signature) _um,.* \mf‘A Remarks: \\ \W\\b\ Sz \\\ < \Q\\\
Time /52l MBicpame
. FORM: CCR 7-97

Original - Retun with Report «  Yellow - Lab Copy

Pink - Sampler Copy



FORM FOR
GROUNDWATER SAMPLING AND/OR
GROUNDWATER ELEVATION MEASUREMENT

steName CITY of Muscanng €50 Lawdfl/ pemitio. _ 70- SDP~4 -78<

Monitoring Well/Piezometer No. - MW - Z Upgradient
: Downgradient v
Name of person sampling ichard Ereemen
A.) MONITORING WELL/PIEZOMETER CONDITIONS
Well/Piezometer Properly Capped? %{g.s Standing Water or Litter? NJo
if no, explain s If yes, explain o

B.) GROUNDWATER ELEVATION MEASUREMENT (+/- 0.01 foot, MSL)

Elevation: Top of inner well casing (40 '8k Ground Elevation_ (2870
Depth of Well 2o fnside Casing Diameter (ininches) 2.0o*

EquipmentUsed SotLimsT

Groundwater Level (+/- 0.01 foot below top of inner casing, MSL):

Date/Time Depth to . Groundwater
Groundwater Elevation
Before Purging 3!3104 V 79
(23.

*After Purging £
*Before Sampling 52: jod [fi05 g4

C.) WELL PURGING

Quantity of Wate} Removed from Well (gallons) IO ﬁ‘vQ
No.of Well Volumes (based on current water level) Z Vol
Was well pumped/bailed dry? ?

Equipment used: ‘
Bailer type PVC ‘Dedicated Bailer
Pump type '‘Dedicated Bailer

If not dedicated, method of cleaning Alconox ¢ Clequ noafer rromse

D.) FIELD MEASUREMENT

[
Weather Conditions Clevdyy 37°-50
Field Measurments (after stabilization):

Temperature i Units

EquipmentUsed Hacy (omparry Poexer FAL
pH '7‘(0 ! .

Equipment Us&? JACH Cormbaroy FHCKET AL
Specific Conditions - {0249 = Units
Equipment Used HACH

Comments

NOTE: Attach Laboratory Report and 8-12" x 11" site ptan showing locations of all surface and
groundwater monitoring points. One map per sampling round.

*Omit if only measuring groundwater elevations.

542-1322



FORM FOR
GROUNDWATER SAMPLING AND/OR
GROUNDWATER ELEVATION MEASUREMENT

siteName _CiTY of Museaing cs D Laudlfl permitio. 7D~ SDP—4 -78<

Monitoring Well/Piezometer No. MW-3 Upgradient
Downgradient N
Name of person sampling 121 ¢ havdl Freeman
A) MONITORING WELL/PIEZOMETER CONDITIONS
Weil/Piezometer Properly Capped? #55 Standing Water or Litter? No
If no, explain — If yes, explain ——e

B.) GROUNDWATER ELEVATION MEASUREMENT (+/- 0.01 foot, MSL)

Elevation: Top of inner well casing (40 3  Ground Elevation 2830
Depth of Well 22 Ole Inside Casing Diameter (in inches) 2.o"
EquipmentUsed SoLnssT .

Groundwater Level (+/- 0.01 foot below top of inner casing, MSL):

Datefﬁme Depth to Groundwater
Groundwater Elevation

Before Purging 3!?‘6& 035
*After Purging ] :
*Before Sampling 3- RS 0-

C.) WELL PURGING

Quantity of Water Removed from Well (gallons) (Q
No.of Well Volumes (based on current water level) 2

Was well pumped/baileddry? N

Equipment used: ’
Bailer type PVC — ‘Dedicated Bailer
Pump type ‘Dedicated Bailer

If not dedicated, method of cleaning  4/cprox ¢ Cleau wafer remse

D.) FIELD MEASUREMENT
@
Weather Conditions  Clov dly 37 * 50

Field Measuments (after stabilization):
Temperature i Units

y Equipment Ll.;,ec‘i ”@{._C@MPA»;/ Toexer FAL
p AY

Equipment Used  HACH _CorParoy FHCYET (AL

Specific Conditions__ [5R0 Units

Equipment Used HA@&:‘;M%L:

Comments

NOTE: Attach Laboratory Report and 8-12" x 11" site ptan showing locations of all surface and
groundwater monitoring points. One map per sampling round.

*Omit if only measuring groundwater elevations.

542-1322
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FORM FOR
GROUNDWATER SAMPLING AND/OR
GROUNDWATER ELEVATION MEASUREMENT

steName CiTY of Museq TINE C‘,'D [deqlq//PennitNo. ID- SDP—-4 -78<

Monitoring Well/Piezometer No. mw -4 Upgradient
Downgradient NE
Name of person sampling 121 chavrd F;’eeman
A.) MONITORING WELL/PIEZOMETER CONDITIONS
Well/Piezometer Properly Capped? WS Standing Water or Litter? No
If no, explain —_— If yes, explain JERN——

B.) GROUNDWATER ELEVATION MEASUREMENT (+/-0.01 foot, MSL)

Elevation: Top of inner weli casing 9222 Ground Elevation (9/°' 29

Depth of Well 2 Inside Casing Diameter (ininches) 2.o0"
EquipmentUsed SotirssT .

Groundwater Level (+/- 0.01 foot below top of inner casing, MSL):

Date/Time Depth to Groundwater
Groundwater Elevation
Before Purging 3[4% 20 ‘_4,_5
22-0

*After Purging
*Before Sampling 3]:2?; J0:3CAm Z0(S

C.) WELL PURGING
Quantity of Water Removed from Well (gallons) l %"’Q
No.of Well Volumes (based on current water level) | J 2|
Was well pumpedbailed dry? - /'y
' /

Equipment used: )
Baillertype P VC 'Dedicated Bailer
Pump type '‘Dedicated Bailer

If not dedicated, method of cleaning  A/conox < Cleau wuafer rruwse

D.) FIELD MEASUREMENT
[4] o
Weather Conditions C//OU(O/% 31 - 50

Field Measurments (aﬂero stabilization):

Temperature [ Units

Equipment Us%d Hact Comearry TPoexer FAL
pH (" -

g e .
Equipment Used HACH ComParay FHCKET AL .

Specific Conditions | 210 Units ——

Equipment Used HACH ~Comoary t2oveT (AL

Comments

NOTE: Attach Laboratory Report and 8-12" x 11" site plan showing locations of ali surface and
groundwater monitoring points. One map per sampling round.

*Omit if only measuring groundwater elevations.

542-1322



FORM FOR
GROUNDWATER SAMPLING AND/OR
GROUNDWATER ELEVATION MEASUREMENT

siteName _CITY of Muscaing € f'D Lavdi Permito, 7D~ SDP—4 - 78

Monitoring Well/Piezometer No. MW ~lo Upgradient /
Downgradient
Name of person sampling 12 c havd F;’equm
A.) MONITORING WELL/PIEZOMETER CONDITIONS
Well/Piezometer Properly Capped? \pS Standing Water or Litter? . No
if no, explain —_— If yes, explain —

B.) GROUNDWATER ELEVATION MEASUREMENT (+/- 0.01 foot, MSL)

Elevation: Top of inner well casing 7/’ (> Ground Elevation 7/4' 65
Depth of Well 4895 Inside Casing Diameter (in inches) 2.0

EquipmentUsed sSotimsT

Groundwater Level (+/- 0.01 foot below top of inner casing, MSL):

Date/Time Depth to Groundwater
Groundwater Elevation
Before Purging 32_310 ‘l 4385
*After Purging , K9]
*Before Sampling SF JO10AM % 80

C.) WELL PURGING

Quantity of Water Removed from Well (galions) ’ ﬂa/e
No.of Well Volumes (based on current water level) | vol
Was well pumped/bailed dry? /iy T

/

Equipment used: :
Bailer type PVC ‘Dedicated Bailer

Pump type ‘Dedicated Bailer
If not dedicated, method of cleaning Alconox ¢ cleay wofer rrvnse

D.) FIELD MEASUREMENT
[+
Weather Conditions C/OUCQH 27 °- 50

Field Measurments (aﬂebstabili!zaﬁon):

Temperature Units

Equipment_;.lse,d ”@H__CoMPAN)L Pxxer FAL

pH o —
Equipment Used HAC.-H CormParay THCKET [AL .
Specific Conditions_ﬁ&i___ T T Units
Equipment Used  HACH _(omeany R ever htm—
Comments N

NOTE: Attach Laboratory Report and B-12" x 11" site plan showing locations of all surface and
groundwater monitoring points. One map per sampling round.

*Omit if only measuring groundwater elevations.

542-1322



FORM FOR
GROUNDWATER SAMPLING AND/OR
GROUNDWATER ELEVATION MEASUREMENT

siteName CiTY of M05C4nN£ C‘.'D Qm’lq//PermttNo. I0- SDP—-4 -78<

Monitoring Well/Piezometer No. MW -7 Upgradient v
_ Downgradient
Name of person sampling @ichard Freeman _
A.) MONITORING WELL/PIEZOMETER CONDITIONS
Well/Piezometer Properly Capped? \/’.& Standing Water or Litter? No
If no, explain — If yes, explain JUR—

B.) GROUNDWATER ELEVATION MEASUREMENT (+/- 0.01 foot, MSL)

Elevation: Top of inner well casing_ 7/ (" S Ground Elevation_7/4: 40

Depth of Well 2225 Inside Casing Diameter (in inches) 2.0
EquipmentUsed SotLirssT

Groundwater Level (+/- 0.01 foot below top of inner casing, MSL):

Date/Time Depth to Groundwater
Groundwater Elevation
Before Purging 3[3/@ﬁ 2198

*After Purging
*Before Sampling

C.) WELL PURGING

Quantity of Water Removed from Well (gallons) _Too DRY 2 SAMPLE
No.of Well Volumes (based on current water level) '

Was well pumped/bailed dry?

Equipment used: ’
Bailer type PVC 'Dedicated Bailer

Pump type 'Dedicated Bailer
If not dedicated, method of cleaning Alconox ¢ Clegy wafer rremse

D.) FIELD MEASUREMENT

Weather Conditions

Field Measurments (after stabilization):
Temperature Units

EquipmentUsed Hacy (ompary TFoexer FAL

pH

Equipment Used  HAC H _(omParey THeveT AL .

Specific Conditions Units

Equipment Used HACH  Comeary 2 eveT tAla

Comments N B o

NOTE: Attach Laboratory Report and 8-12" x 11" site plan showirig locations of all surface and
groundwater monitoring points. One map per sampling round.

*Omit if only measuring groundwater elevations.

542-1322



CITY OF MUSCATINE C&D LANDFILL
70-SDP-4-78C
MONITORING WELL SAMPLING RESULTS

SAMPLING DATE: 09/08/04

D.G.W D.G.W D.G.W U.G.wW Uu.G.w
PARAMETER MW 2 MW 3 MW 4
Benzene 5|NT NT NT NT NT
Carbon tetrachloride * 5|NT NT NT NT NT
1,4-Dichlorobenzene * 0.6 |NT NT NT NT NT
1,2-Dichloroethane * 5|NT NT NT NT NT
1,1-Dichloroethylene * 7 INT NT NT NT NT
1,1,1-Trichloroethane * 200 |NT NT NT NT NT
Vinyl Chloride 2 |NT NT NT NT NT
cis-1,2-Dichloroethyleng 70 |NT NT NT NT NT
Tetrachloroethylene * 5|NT NT NT NT NT
Trichloroethylene * 5|NT NT NT NT NT

ISSOlve

Barium, dissolved NT
Cadmium, dissolved 0.005 [NT
Chromium, dissolved 0.1|NT
Copper, dissolved 1.3[NT
Zinc, dissolved 5|NT
Lead, dissolved 0.015[NT
Mercury, dissolved 0.002 |INT
Magnisium, dissolved  |--- NT
Iron, dissolved 0.3
Chloride 250
Nitrogen, Ammonia —

Chemical Oxygen Demg--~

Phenols - <.100
TOX - <0.010

16

Temperature, celsius |- dry
Conductivity - 15624 940 898 |dry
6008 C&D
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LABORATORIES, INC.

Accreditations:

ANALYTICAL REPORT

Kansas DHE: E-10287

September 17, 2004

Work Order: 1410228 ' Page 1 0f2

Todd Whipple
Fox Engineering Associates, Inc.
1601 Golden Aspen Drive, Suite 103

Date Received: 09/07/2004 10:50AM
Collector: Richard Freeman

Phone: 515-233-0000

Ames, IA 50010 PO Number:
Project: Muscatine C & D
Project Number: [none] -

| Analyte Result MRL Method - Analyst Analyzed  Qualifier
1410228-01 MW 3 Matrix: Water Collected: 09/05/04 07:50
Determination of Conventional Chemistry Parameters '

Chemical Oxygen Demand 24 mg/l 10 EPA 410.4 MAQ  09/13/04 12:33
Chloride: 92 mg/l 10 EPA 9252 SNT  09/08/04 13:22
Nitrogen, Ammonia 1.2 mgil 1.0 SM 4500-NH3 F SAA  09/08/04 14:14
Phenols, total <0.100 mg/l 0.100 EPA 9065 KRV  09/14/04 11:07

Total Organic Halogens (TOX) 0.032 mg/l 0.010 EPA 9020 TVK  09/14/04 0:00
Determination of Dissolved Metals N

Iron, dissolved ~ v -~ = _.'- 0082 mgl . 0.030 - EPA6010B. .-~  LAR . 09/13/04 15:58 . .
1410228-02 MW 2 Matrix: Water Collected: 09/05/04 07:40
Determination of Conventional Chemistry Parameters R ’

Chemical Oxygen Demand 11 mg/l 10 EPA 4104 SAA  09/13/04 9:51
Chloride <10 mg/l 10 EPA 9252 SNT  09/08/04 13:22
Nitrogen, Ammonia - <1.0 mg/l 1.0 SM 4500-NH3 F SAA  09/10/04 15:41
Phenols, total <0.100. mg/l 0.100  EPA 9065 KRV  09/14/04 11:07

Total Organic Halogens (TOX) <0.010 mg/l 0.010 EPA 9020 TVK  09/14/04 0:00
Determination of Dissolved Metals

Iron, dissolved 0.044 mg/l 0.030 EPA 6010B LAR  09/13/04 16:06
1450228-G3 MW 4 Matrix: Water Collected: 09/05/04 08:20
Determination of Conventional Chemistry Parameters

Chemical Oxygen Demand 12 mg/l - 10 EPA 4104 SAA  09/13/04 9:51
Chloride 28 mg/l 10 EPA 9252 SNT  09/08/04 13:22
Nitrogen, Ammonia <1.0 mg/l 1.0 SM 4500-NH3 F SAA  09/10/04 15:41
Phenols, total <0.100 mg/l 0.100 EPA 9065 KRV  09/14/04 11:07

Total Organic Halogens (TOX) 0.021 mg/l 0.010 EPA 9020 TVK  09/16/04 15:25
Determination of Dissolved Metals

Iron, dissolved <0.030 mg/l 0.030 EPA 6010B LAR  09/13/04 16:19

1410228-04 MW 6 M‘atrix:Water Collected: 09/05/04 08:40

¢ The results in this report apply to the samples analyzed in accordance with the chain of custody document. This anaiytical report
must be reproduced in its entirety. Samples were preserved in accordance with 40 CFR for pH adjustment unless otherwise noted.
MRL= Method Reporting Limit.

Phone 641-792-8451 600 East 17th Street South Fax 641-792-7989
Newton, 1A 50208
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MEMBER

\{feystone

LABORATORIES, INC.

Fox Engineering Associates, Inc.
1601 Golden Aspen Drive, Suite 103
Ames, IA 50010

September 17, 2004
Work Order: 1410228 Page 2 of 2
| Analyte Result MRL Method Analyst Analyzed Qualifier
1410228-04 MW 6 Matrix: Water Collected: 09/05/04 08:40
Determination of Conventional Chemistry Parameters
Chemical Oxygen Demand <10 mg/l 10 EPA 410.4 SAA  09/13/04 9:51
Chloride 80 ‘mg/l 10 EPA 9252 SNT  09/08/04 13:22
Nitrogen, Ammonia <1.0 mg/l 1.0 SM 4500-NH3 F SAA  09/10/04 15:41
Phenols, total <0.100 mg/l 0.100 EPA 9065 KRV  09/14/04 11:07
Total Organic Halogens (TOX) 0.018 mg/l 0.010 EPA 9020 TVK  09/16/04 15:25
Determination of Dissolved Metals
Iron, dissolved <0.030 mg/l 0.030 EPA 6010B LAR  09/13/04 16:23

End of Report

Gty

Keystone Laboratories, Inc.
Jeffrey King, Ph.D.
Laboratory Director

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report
must be reproduced in its entirety. Samples were preserved in accordance with 40 CFR for pH adjustment unless otherwise noted.

MRL= Method Reporting Limit.

Phone 641-792-8451 600 East 17th Street South Fax 641-792-7989
Newton, 1A 50208



CHAINUF CUS 1 OvuY xECURUWY

‘ ﬂ‘ [Q 600E.17"St.S. [Q 3012 Ansborough Ave.  [] 1304 Adams
~<“ °=~ Newton, IA 50208 Waterloo, IA 50701 Kansas City, KS 66103 7

Phone: 641-792-8451 Phone: 319-235-4440 Phone: 913-321-7856 PAGE \ OF
LABORATORIES, INC. Fax: 641-792-7989  Fax:  319-235-2480 Fax: 913-321-7937
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FORM FOR
GROUNDWATER SAMPLING AND/OR
GROUNDWATER ELEVATION MEASUREMENT

steName _CiTY of Muscaning C‘.'D Landii/l Permitio. 7O~ SDP—<4 -78<

Monitoring Well/Piezometer No. MW - Z- Upgradient
: Downgradient v
Name of person sampling @ichavrd Freemen
A.) MONITORING WELL/PIEZOMETER CONDITIONS _
Well/Piezometer Properly Capped? prsS Standing Water or Litter? No
If no, explain — If yes, explain JE—

B.) GROUNDWATER ELEVATION MEASUREMENT (+/- 0.01 foot, MSL)

Elevation: Top of inner well casing (408 Ground Elevation  &38:70
Depth of Well 42 e inside Casing Diameter (ininches) 2.0

EquipmentUsed SolLir~esT

Groundwater Level (+/- 0.01 foot below top of inner casing, MSL):

Date/Time Depth to . Groundwater
: Groundwater Elevation
Before Purging qZﬂDi A
*After Purging T051E

*Before Sampling ﬂgoi 7 4 0mn &2
C.) WELL PURGING

Quantity of Wate‘r Removed from Well (gallons) qVZ
No.of Well Volumes (based on current water level) Z
Was well pumped/bailed dry? __ N2

Equipment used: . :
Bailertype _ P VC 'Dedicated Bailer

Pump type '—' ‘Dedicated Bailer

If not dedicated, method of cleaning Alconex < Cleay nwoder rernse
D.) FIELD MEASUREMENT

2
Weather Conditions (/,0019‘1 ol8)
Field Measurments (after stabilization):

Temperature _ /8O Units
EquipmentUsed Hacy fomeary Toexer FAL
pH Tle ... ’ —
Equipment Used_ HACH (omParay THCkET [AL-
Specific Conditions Units

Equipment Used  HACH _Comeary t2ever (Rbm

Comments I -

NOTE: Attach Laboratory Report and 8-12" x 11" site plan showing locations of all surface and
groundwater monitoring points. One map per sampling round.

*Omit if only measuring groundwater elevations.

542-1322



FORM FOR
GROUNDWATER SAMPLING AND/OR
GROUNDWATER ELEVATION MEASUREMENT

siteName CiTY of Moscs ing C‘.'.D [-l(m//q//Permit No. 7D-SDP—-4-78<

Monitoring Well/Piezometer No. MW-3 Upgradient

Downgradient ./~

Name of person sampling 12ichard Freemen
A) MONITORING WELL/PIEZOMETER CONDITIONS
Well/Piezometer Properly Capped? S Standing Water or Litter? No
If no, explain — If yes, explain et

B.) GROUNDWATER ELEVATION MEASUREMENT (+/- 0.01 foot, MsSL)

Elevation: Top of inner well casing (40 3lc  Ground Elevation 3830

Depth of Well par Al s o Inside Casing Diameter (in inches) 2.0
EquipmentUsed _SolLisT .

Groundwater l:evel (+/- 0.01 foot below top of inner casing, MSL):

Date/Time Depth to Groundwater
Groundwater Elevation .
Before Purging |11(04 I[-0
*After Purging 20 ©

*Before Sampling f—ﬂ 5255 T SDA ([ O
C.) WELL PURGING
Quantity of Water Removed from Well (gallons) _ le

No.of Well Volumes (based on cumrent water level) '3

Was well pumped/bailed dry? 1o )
7
Equipment used: :
Bailer type PVC ‘Dedicated Bailer
Pump type 'Dedicated Bailer

If not dedicated, method of cleaning Alconex < Clean wafer rewse

D.) FIELD MEASUREMENT

Weather Conditions Clowty, 80°
Field Measurments (aﬂe}' stabilizatidn):
Temperature Units
Equupmen7t U‘sed Hag o Comearry 'H)C.KET AL
pH —
EquipmentUsed HACH ComMParoy FOCKET AL .
Specific Condmons__L‘_'Li Units
Equipment Used'  HACH _ (omeary RRever BAta—
Comments —

NOTE: Attach Laboratory Report and 8-12" x 11" site plan showing locations of all surface and
groundwater monitoring points. One map per sampling round.

*Omit if only measuring groundwater elevations.

542-1322



FORM FOR
GROUNDWATER SAMPLING AND/OR
GROUNDWATER ELEVATION MEASUREMENT

siteName _CiTY_of Muscapne cs > Landll pemitvo. _ TD- SDP-4-78<

Monitoring Well/Piezometer No. o Mmw-4 Upgradient
Downgradient v
Name of person sampling 1?2 chavd F;’eemqn
A.) MONITORING WELL/PIEZOMETER CONDITIONS
Well/Piezometer Properly Capped? VL Standing Water or Litter? No
If no, explain —_— if yes, explain J—

B.) GROUNDWATER ELEVATION MEASUREMENT (+/- 0.01 foot, MSL) .

Elevation: Top of inner well casing_(9%:22 Ground Elevaton (91 * 29
Depth of Well 24932 inside Casing Diameter (ininches) 2.o°
EquipmentUsed SotirssT .

Groundwater Level (+/- 0.01 foot below top of inner casing, MSL):

Date/Time Depth to Groundwater
Groundwater Elevation
Before Purging q&[o_ﬁ 20" b

*After Purging 22-<
*Before Sampling ﬁ Z:Zoa ZAD 20 (o

C.) WELL PURGING

Quantity of Water Removed from Well (galions) Z
No.of Well Volumes (based on current water level) -
Was well pumped/bailed dry? -« h~y

/

Equipment used: )
Bailer type PVC 'Dedicated Bailer
Pump type 'Dedicated Bailer

If not dedicated, method of cleaning Alconex ¢ Clean nafer rewmse
D.) FIELD MEASUREMENT

Weather Conditions Alovdrr Bo ?
Field Measurments (after stabilization):

Temperature [ Units

Equipment Used Hacy (omearry Thexer FAL
pH (o1 !

Equipment Used HAC.H (orParaq FHCKET AL

Specific Conditions Units

EqupmentUsed HACH Comoneny FEcet Faer.

Comments

NOTE: Attach Laboratory Repart and 8-12" x 11" site plan showing locations of all surface and
groundwater monitoring points. One map per sampling round.

*Omit if only measuring groundwater elevations.

542-1322



FORM FOR
GROUNDWATER SAMPLING AND/OR
GROUNDWATER ELEVATION MEASUREMENT

steName CiTY of Muscanne €. Landfff pemitio. _70- SDP—-4 -78<

Monitoring Well/Piezometer No. MW -(o Upgradient /
Downgradient
Name of person sampling 1 chavrd Freemean
A.) MONITORING WELL/PIEZOMETER CONDITIONS
Well/Piezometer Properly Capped? ¥f.$ Standing Water or Litter? . N o
If no, explain —— If yes, explain R

B.) GROUNDWATER ELEVATION MEASUREMENT (+/- 0.01 foot, MSL)

Elevation: Top of inner well casing_7/le* (b3 Ground Elevation_ 7/4: 65
Depth of Well 4£95 Inside Casing Diameter (in inches) 2.0

EquipmentUsed SotLimsT

Groundwater Level (+/- 0.01 foot below top of inner casing, MSL):

Date/Time Depth to Groundwater
Groundwater Elevation

Before Purging 9 Z’iﬁ -7
*After Purging 4 'O
% ZZ &40

*Before Sampling '
C.) WELL PURGING

Quantity of Water Removed from Well (gallons) 1.5
No.of Well Volumies (based on current water level) [+ 5
Was well pumpedibailed diy? Ay

—

Equipment used: ’
a pBailer type PVvC '‘Dedicated Bailer
Pump type ‘Dedicated Bailer

If not dedicated, method of cleaning  Alzonex < Cleaw nafer rrmse

D.) FIELD MEASUREMENT

[
Weather Conditions C@Ud/i ﬂ)

Field Measurments (after stabilization):

Temperature )17, Units

Equipment Used Hac it (ompary PoexeT TAL
pH 12 ’

Equipment Used _HACH (ombParoy THCXET (AL

Specific Conditions Units

Equipment Useg ‘ HAcH ‘_MEL“

Comments

NOTE: Attach Laboratory Report and 8-12" x 11" site plan showing locations of all surface and
groundwater monitoring points. One map per sampling round.

*Omit if only measuring groundwater elevations.

542-1322



FORM FOR
GROUNDWATER SAMPLING AND/OR
GROUNDWATER ELEVATION MEASUREMENT

sieName _CiTY of Musaanne € f' D Laudfl pemitNo.  TD- SDP—~4 - 78

Monitoring Well/Piezometer No. MW =7 Upgradient v
Downgradient
Name of person sampling ﬁl chavd Freemen
A.) MONITORING WELL/PIEZOMETER CONDITIONS
Well/Piezometer Properly Capped? o Standing Water or Litter? No
If no, explain — If yes, explain ——

B.) GROUNDWATER ELEVATION MEASUREMENT (+/- 0.01 foot, MSL)

Elevation: Top of inner well casing_7/(e oS Ground Elevation 7/4' 40

Depth of Well 22:25 Inside Casing Diameter (ininches) 2.oo"
EquipmentUsed SotirssT .

Groundwater Level (+/- 0.01 foot below top of inner casing, MSL):

Date/Time Depth to Groundwater
Groundwater Elevation
Before Purging 9 [f{z éi M
*After Purging X
*Before Sampiing '

C.) WELL PURGING
Quantity of Water Removed from Well (gallons) /00 dqﬂ Y 76 5?/4/‘/4/

No.of Well Volumes (based on current water level)
Was well pumped/bailed dry?

Equipment used:

Bailer type PvC ‘Dedicated Bailer
Pump type ‘Dedicated Bailer
If not dedicated, method of cleaning lconox € € er ro

D.) FIELD MEASUREMENT

Weather Conditions

Field Measurments (after stabilization):
Temperature Units

Equipment Used Hagr sy COMPAN‘\L Poexer AL
pH

Equipment Used HACH ComParay THckET [AL .

Specific Conditions_ Units

Equipment Used HACH ~Comeany 2ever Abe

Comments

NOTE: Attach Laboratory Report and 8-12" x 11" site plan showing locations of all surface and
groundwater monitoring points. One map per sampling round.

*Omit if only measuring groundwater elevations.

542-1322



ATTACHMENT B
Concentration versus Time Graphs



GROUNDWATER SYSTEM
MUSCATINE C & D LANDFILL

70-SDP-4-78C

CONCENTRATION VERSUS TIME

UW.T. DW.T. DW.T. D.W.T. D.W.T.
PARAMETER MCL Mean + 2STD MW 6 MW 2 MW 3 MW 4 MW 7
mg/L
04/15/95 Iron, dissolved 0.3 4.884 0.41 0.25 12.3 0.27 0.11
07/15/95 Iron, dissolved 0.3 4.884 0.02 0.18 7.94 0.05 0.01
10/15/95 Iron, dissolved 0.3 4.884 0.21 0.54 7.31 0.25 0.29
01/15/96 Iron, dissolved 0.3 4.884 0.74 0.59 6.41 0.06 0.81
04/15/96 Iron, dissolved 0.3 4.884 0.33 0.12 10.05 0.3 0.76
10/15/96 Iron, dissolved 0.3 4.884 0.07 1.16 6.33 0.09 0.31
04/15/97 Iron, dissolved 0.3 4.884 0.04 0.69 19.32 0.12 0.15
10/15/97 Iron, dissolved 0.3 4.884 0.015 0.54 15.1 0.015 dry
04/15/98 Iron, dissolved 0.3 4.884 0.1 0.6 21 0.1 0.1
10/15/98 Iron, dissolved 0.3 4.884 10.8 0.661 13.5 0.914 14.9
04/15/99 lIron, dissolved 0.3 4.884 0.0022 0.046 1.19 0.0022 0.0022
10/15/99 Iron, dissolved 0.3 4.884 0.413 0.0022 0.412 0.0022 0.0022
04/15/2000 Iron, dissolved 0.3 4.884 0.0022 0.583 11.7 0.0022 0.0022
10/15/2000 Iron, dissolved 0.3 4.884 0.008 0.653 7.4 0.014 0.0022
04/15/2001 Iron, dissolved 0.3 4.884 0.19 3.5 9.9 0.16 0.11
10/15/2001 Iron, dissolved 0.3 4.884 0.05 0.95 8.4 0.05 0.05
04/15/2002 Iron, dissolved 0.3 4.884 0.06 0.6 0.06 0.06 0.06
10/15/2002 Iron, dissolved 0.3 4.884 0.27 1 5.3 0.16 dry
03/13/2003 Iron, dissolved 0.3 4.884 <0.3 0.511 4.78 0.215 dry
09/04/2003 Iron, dissolved 0.3 4.884 <0.3 0.305 1.06 <0.3 dry
03/03/2004 Iron, dissolved 0.3 4.884 <0.30 0.466 3.38 0.018 dry
09/08/2004 Iron, dissolved 0.3 4.884 <0.3 0.305 1.06 <0.3 dry
Standard Deviation (STD) 2441971 0.686609 5.745508 0.199601 3.570497
Mean + 2STD 4883942 1.373218 11.49102 0.399203 7.140994
Iron
Water Table System
25
20 +—
—_ — MCL
% — Mean + 2STD
E 15 -
c -A- MW-6
2 & Mw-2
g 10 — < MW-3
§ A MW-4
o MW-7
5 - D
0 RS T =N
01/31/93 10/28/95 07/24/98 04/19/2001 01/14/2004 10/10/2006
Date




§

GROUNDWATER SYSTEM

MUSCATINE C & D LANDFILL
70-SDP-4-78C
CONCENTRATION VERSUS TIME

UW.T. D.W.T. D.W.T. D.W.T. DW.T.
PARAMETER MCL Mean + 2STD MW 6 MW 2 MW 3 MW 4 MW 7
mg/L
04/15/95 Chloride 250 40.005 325 1.8 202.5 37 2.4
07/15/95 Chloride 250 40.005 426 1.8 245.1 24.8 6.5
10/15/95 Chloride 250 40.005 51.1 1.7 177.5 59.8 6.6
01/15/96 Chloride 250 40.005 85.1 2.3 303.7 87.5 6.8
04/15/96 Chloride 250 40.005 62.5 2.3 190 108.2 7.2
10/15/96 Chloride 250 40.005 49.6 25 169.8 62.3 6.4
04/15/97 Chloride 250 40.005 58.9 0.5 160.4 112.3 10.3
10/15/97 Chloride 250 40.005 72 8 200 69 dry
04/15/98 Chloride 250 40.005 120 13 450 150 28
10/15/98 Chloride 250 40.005 60.1 21.8 273 54.6 21.8
04/15/99 Chloride 250 40.005 69.2 0.5 54.3 90.5 12.4
10/15/99 Chloride 250 40.005 64.7 10.5 195 91.1 6.2
04/15/2000 Chloride 250 40.005 55.8 0.5 204 103 12.4
10/15/2000 Chloride 250 40.005 39 0.5 133 67.4 3.37
04/15/2001 Chloride 250 40.005 46.8 25 196 118 6.8
10/15/2001 Chloride 250 40.005 66.3 25 164 53.1 7
04/15/2002 Chloride 250 40.005 48 0.5 139 51 5
10/15/2002 Chloride 250 40.005 64 1.4 110 46 dry
03/13/2003 Chloride 250 40.005 90 <10 116 50 dry
09/04/2003 Chloride 250 40.005 86 <10 108 42 dry
03/03/2004 Chloride 250 40.005 84 <10 85 61 dry
09/04/2003 Chloride 250 40.005 86 <10 108 42 dry
Standard Deviation (STD) 20.00268 5.533858 83.10865 30.85907  6.53245
Mean + 2STD 40.00536 11.06772 166.2173 61.71815  13.0649
Chloride

Water Table System

500

400 —

300

200

Concentration (mg/L)

100

0
01/31/93

— MCL

— Mean + 2STD
- MW-6

= Mw-2

< MW-3

A Mw-4

- MW-7

10/10/2006




GROUNDWATER SYSTEM
MUSCATINE C & D LANDFILL

70-SDP-4-78C

CONCENTRATION VERSUS TIME

UW.T. D.W.T. D.W.T. D.W.T. DW.T.
PARAMETER MCL Mean + 2STD MW 6 MW 2 Mw 3 MW 4 MW 7
mg/L
04/15/95 Nitrogen, Ammonia --- 3.003 0.86 1.56 1.47 0.53 0.72
07/15/95 Nitrogen, Ammonia - 3.003 6.7 219 6.7 1.91 1.42
10/15/95 Nitrogen, Ammonia - 3.003 0.47 1.38 2.06 0.47 294
01/15/96 Nitrogen, Ammonia - 3.003 0.56 1.62 1.56 0.51 0.78
04/15/96 Nitrogen, Ammonia - 3.003 0.1 1.25 1.18 0.1 0.08
10/15/96 Nitrogen, Ammonia - 3.003 0.06 1.17 1.31 0.025 0.06
04/15/97 Nitrogen, Ammonia - 3.003 0.06 1.22 1.25 0.06 0.06
10/15/97 Nitrogen, Ammonia - 3.003 0.09 1.17 1.13 0.18 dry
04/15/98 Nitrogen, Ammonia --- 3.003 0.05 24 28 0.05 0.05
10/15/98 Nitrogen, Ammonia - 3.003 0.025 1.29 1.18 0.108 0.067
04/15/99 Nitrogen, Ammonia - 3.003 0.25 1.2 1.19 0.25 0.25
10/15/99 Nitrogen, Ammonia - 3.003 0.65 22 2.05 0.65 0.65
04/15/2000 Nitrogen, Ammonia -—- 3.003 0.448 0.336 0.448 0.025 0.025
10/15/2000 Nitrogen, Ammonia - 3.003 0.025 0.4 0.6 0.025 1
04/15/2001 Nitrogen, Ammonia --- 3.003 0.1 1 1.02 0.1 0.1
10/15/2001 Nitrogen, Ammonia - 3.003 0.1 1.2 1.48 0.1 0.1
04/15/2002 Nitrogen, Ammonia - 3.003 0.1 0.46 1.3 0.1 0.254
10/15/2002 Nitrogen, Ammonia -—- 3.003 0.025 1.2 1.4 0.13 dry
03/13/2003 Nitrogen, Ammonia - 3.003 <1 1.1 1.1 <1 dry
09/04/2003 Nitrogen, Ammonia - 3.003 <1 14 1.2 <1 dry
03/03/2004 Nitrogen, Ammonia - 3.003 <1.0 <1.0 <1.0 <1.0 dry
09/08/2004 Nitrogen, Ammonia - 3.003 <1.0 <1.0 1.2 <1.0 dry
Standard Deviation (STD) 1.501318 0.531177 1.238449 0.436515 0.741713
Mean + 2STD 3.002637 1.062353 2.476898 0.873029 1.483426
Nitrogen, Ammonia
Water Table System
8
6 —
I — Mean +2STD
£ & MW-6
& = MW-2
B4
£ < MW-3
§ A MW-4
S & MW-7
2 f—
A
0 AN \/ . '
01/31/93 10/28/95 07/24/98 04/19/2001 01/14/2004 10/10/2006
Date




GROUNDWATER SYSTEM
MUSCATINE C & D LANDFILL

70-SDP-4-78C

CONCENTRATION VERSUS TIME

UW.T. D.W.T. D.W.T. D.W.T. D.W.T.
PARAMETER MCL Mean + 2STD MW 6 MW 2 MW 3 MW 4 MW 7
mg/L
04/15/95 COD - 156.864 29 0.05 42 74 4.3
07/15/95 COD - 156.864 62 42 31 63 2.8
10/15/95 COD -—- 156.864 63 42 42 31 5.1
01/15/96 COD - 156.864 165 31 130 63 63
04/15/96 COD - 156.864 188 74 188 74 53
10/15/96 COD --- 156.864 31 21 290 63 21
04/15/97 COD - 156.864 31 10 97 42 42
10/15/97 COD -—- 156.864 25 25 82 31 dry
04/15/98 COD - 156.864 25 25 31 25 8
10/15/98 COD - 156.864 2 16 47 25 2
04/15/99 COD - 156.864 10 10 31 29 10
10/15/99 COD - 156.864 293 585 191 252 170
04/15/2000 COD - 156.864 84.1 53.1 162 120 443
10/15/2000 COD - 156.864 57.5 53.1 164 44.3 90.7
04/15/2001 COD - 156.864 2.5 25 32 14 2.5
10/15/2001 COD --- 156.864 2.5 25 30 14 25 -
04/15/2002 COD - 156.864 23.8 NT 107 25.9 43.4
10/15/2002 COD - 156.864 3 3 20 10 dry
03/13/2003 COD - 156.864 <10 <10 20 12 dry
09/04/2003 COD - 156.864 <10 <10 28 16 dry
03/03/2004 COD - 156.864 <10 <10 25 18 dry
09/08/2004 COD - 156.864 <10 11 24 12 dry
Standard Deviation (STD) 78.4321 130.7134 73.02038 52.06372 43.49214
Mean + 2STD 156.8642 261.4268 146.0408 104.1274 86.98428
COD
Water Table System

800
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Concentration (mg/L)
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0
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GROUNDWATER SYSTEM

MUSCATINE C & D LANDFILL

70-SDP-4-78C

CONCENTRATION VERSUS TIME

' UW.T. D.W.T. DW.T. D.W.T. DW.T.
PARAMETER MCL Mean + 2STD MW 6 MW 2 MW 3 MW 4 MW 7
mg/L
10/15/95 TOX - 0.062 0.05 0.05 0.05 0.05 0.05
10/15/96 TOX - 0.062 0.1 0.1 0.1 0.1 0.1
10/15/97 TOX - 0.062 0.007 0.0025 0.026 0.007 0.0001
10/15/98 TOX - 0.062 0.011 0.0025 0.019 0.945 0.01
10/15/99 TOX - 0.062 0.001 0.001 0.001 0.001 0.001
10/15/2000 TOX - 0.062 0.05 0.05 0.05 0.05 0.05
10/15/2001 TOX - 0.062 0.005 0.005 0.018 0.024 0.005
10/15/2002 TOX - 0.062 0.011 0.0025 0.029 0.031 dry
09/04/2003 TOX --- 0.062 <0.01 <0.01 0.018 0.014 dry
09/08/2004 TOX —-- 0.062 0.018 <0.010 0.032 0.021 dry
Standard Deviation (STD) 0.030784 0.034181 0.02605 0.274908 0.034754
Mean + 2STD 0.061568 0.068363 0.0521 0.549816 0.069507
TOX

Water Table System

04 —

Concentration (mg/L)

02 —

0

01/31/93

10/28/95

07/24/98

04/19/2001

Date

01/14/2004

— Mean +2STD
-A MW-6
= MW-2
< MW-3
- MW-4
- MwW-7

10/10/2006




GROUNDWATER SYSTEM
MUSCATINE C & D LANDFILL

70-SDP-4-78C

CONCENTRATION VERSUS TIME

UW.T. D.W.T. DW.T. DW.T. D.W.T.
PARAMETER MCL Mean + 2STD MW 6 MW 2 MW 3 MW 4 MW 7
mg/L
10/15/95 Phenols - 0.024 0.005 0.005 0.005 0.005 0.005
10/15/96 Phenols -—- 0.024 0.01 0.01 0.01 0.01 0.01
10/15/97 Phenols - 0.024 0.016 0.018 0.018 0.016 dry
10/15/98 Phenols - 0.024 0.025 0.025 0.025 0.025 0.025
10/15/99 Phenols - 0.024 0.0025 0.0025 0.0025 0.0025 0.0025
10/15/2000 Phenols - 0.024 0.0025 0.0318 0.0025 0.0025 0.0025
10/15/2001 Phenols - 0.024 0.01 0.01 0.01 0.01 0.01
10/15/2002 Phenols --- 0.024 0.0025 0.0025 0.0025 0.0025 dry
09/04/2003 Phenols - 0.024 <0.1 <0.1 <0.1 <0.1 dry
09/08/2004 Phenols - 0.024 <0.100 <0.100 <0.100 <0.100 dry
Mean 0.009188 0.0131 0.009438 0.009188 0.009167
Standard Deviation (STD) 0.007496 0.010154 0.007748 0.007496 0.007728
Mean + 2STD 0.024179 0.033408 0.024933. 0.024179 0.024623
Phenols
Water Table System
0.04
0.03 —
o — Mean +2STD
g -& MW-6
5 = MW-2
= 002
£ < MW-3
8 A MW-4
3 * MW-7
0.01
0 ! A 4 L 1 .
01/31/93 10/28/95 07/24/98 04/19/2001 01/14/2004 10/10/2006

Date




ATTACHMENT C
Water Elevation Data




Water Level Data

Muscatine C&D Landfill

Well/TOC MW-1 640.42| MW-2 640.86| MW-3 640.36| MWwW-4 693.22| MW-5 716.8| MW-6 716.63| MW-7 716.65| PZ-8 692.99
Depth of Well 67.09 42.6 22.06 24.43 76.5 48.98 22.25 46
Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water
Date Depth  Elevation | Depth  Elevation | Depth  Elevation | Depth Elevation | Depth Elevation Depth Elevation Depth Elevation Depth Elevation
11/04/93 NT NT 6.24 634.62 7.08 633.28 16.44 676.78 70.75 646.05 39.38 677.25 16.35 700.3 42.05 650.94
11/23/93 5.60 634.82 6.05 634.81 7.24 633.12 16.94 676.28 57.04 659.76 48.94 667.69 16.72 699.93 42.30 650.69
12/09/93 5.64 634.78 6.10 634.76 7.53 632.83 17.20 676.02 53.54 663.26 40.76 675.87 17.15 699.5 NT NT
12/16/93 6.22 634.2 7.7 633.15 7.62 632.74 17.49 675.73 52.57 664.23 41.05 675.58 17.70 698.95 NT NT
01/20/94 5.97 634.45 6.40 634.46 8.46 631.9 18.05 675.17 50.95 665.85| 52.57 664.06 18.50 698.15 42.26 650.73
10/28/99 6.80 633.62 7.20 633.66 10.10 630.26 18.60 674.62 45,95 670.85 41.95 674.68 19.70 696.95 NT NT
09/30/2002 7.10 633.32 7.58 633.28 10.68 629.68 18.83 674.39 44.03 672.77 41.95 674.68 20.63 696.02 34.69 658.3
03/18/2003 6.70 633.72 7.15 633.71 9.20 631.16 19.08 674.14 44.80 672 42.55 674.08 21.15 695.5 34.40 658.59
09/04/2003 7.85 632.57 8.40 632.46 11.80 628.56 20.10 673.12 45.45 671.35 143.35 673.28 21.95 694.7 36.00 656.99
03/03/2004 7.40 633.02 7.90 632.96 10.35 630.01 20.45 672.77 45.80 671 43.85 672.78 21.90 694.75 35.80 657.19
09/04/2004 7.60 632.82 8.20 632.66 11.00 629.36 20.60 672.62 45.95 670.85 43.70 672.93 21.85 694.8 dry dry
Average 6.69 7.18 9.19 18.53 50.62 43.64 19.42 38.21
Std. Dev. 0.77 0.82 1.61 1.38 7.57 3.67 2.10 3.49
11.47% 11.45% 17.52% 7.42% 14.95% 8.41% 10.83% 9.14%
Maximum 7.85 8.40 11.80 20.60 70.75 52.57 21.95 42.30
Minimum 0.00 6.05 7.08 16.44 44.03 39.38 16.35 0.00
P.N. 6008




ATTACHMENT D
Groundwater Contour Map
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ATTACHMENT E
Closure Permit & Amendments



) -p - STATE OF IOWA

THOMAS J. VILSACK, GOVERNOR DEPARTMENT OF NATURAL RESOURCES

L.

L.

SALLY J. PEDERSON, LT. GOVERNOR _ A JEFFREY R. VONK, DIRECTOR

October 11, 2004

Lavene Payne, Solid Waste Manager
City of Muscatine

1000 S Houser

Muscatine, IA 52761

RE: City of Muscatine C & D Landﬁll (CLOSED)

2003 Annual Water Quality Report
Permit No. 70-SDP-04-78C

Dear Mr. Payne'

" We have reviewed the 2003 Annual Water Quality Report (AWQR), dated November 20, 2003,
as submltted on your behalf by FOX Englneermg Associates, Inc. :

Based on our review v of the report, the Department authorizes contlnued 1mp1ementat10n of the
recommended momtonng program, as follows:

" Continued se_m1annua1 water quality analysis shall be conducted at all approved
monitoring points as defined in the Special Provisions of the permit and/or any
' subsequent arnendments :

In addition, all future AWQRs should 1nclude the followmg, startmg w1th November 30, 2005
report

A br1ef history of the site that describes the geology, hydrogeology, previous land-use, and
solid waste streams

An 11”x17” scaled site map delineating the approved monitoring network. All groundwater
and surface water monitoring points shall be conspicuously marked and show its function as
an upgradient, background, or downgradient sampling location.

A groundwater table contour map to evaluate groundwater pathWays and to evaluate potential

groundwater mounding. Data from leachate piezometers or wells should be included on the
groundwater table contour map.

A potentiometric map should be included if a confined unit is being monitored.

A discussion of potential groundwater mounding and its influence on upgradient and
downgradient wells.

A table showing all current and historic water quality data.

WALLACE STATE OFFICE BUILDING / 502 EAST 9th STREET / DES MOINES, IOWA 50319
515-281-5918 -~ TDD 515-242-5967 FAX 515-281-8895 www.state.ia.us/dnr


http://www.state.ia.us/dnr

Lavene Payne, Solid Waste Manager : ' - Page 2
City of Muscatine | -~ October 11, 2004

7.. An evaluation of all upgradient groundwater and surface water points to determine whether
they are currently functioning as a valid background/upgradient sampling points based on the
groundwater table contour map and water quality data results.

8. Control limit calculations for each upgradient or background groundwater sampling point
and whether the corresponding downgradient monitoring point falls within the calculated
limits.

9. Graphical representation of water quality data in readable form. The current control limits
and, if applicable, the Maximum Contaminant Levels (MCLs) should be clearly shown on
each graph. : : ~ ‘

10. A discussion of the water quality data results stating whether potential leachate migration is
occurring beyond the waste boundary at any groundwater monitoring point. If MCLs are
exceeded, provide information on potential receptors.

~ 11. A discussion, as applicable, of the potential impact of the landfill on surface water quality.

12. Conclusions and recommendations for future monitoring.

If you have any questions, you may contact me at (515) 281-8968.

Sincerely,

ons

Envi ental Engineer

Energy and Waste Management Bureau

IN S\JNS\J:2003WatérQualityltrMuscatineC&D.doc

copy:l/léslie Wolfe, P.E.
FOX Engineering Associates, Inc.
. 1601 Golden Aspen Drive, Suite 103
Ames, TA 50010 '
DNR Field Office #6
Nina Koger, DNR

Jeff Sim.mons, DNR
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S TAT E OF [OWA
i JOMAS J. VILSACK, GOVERNOR DEPARTMENT OF NATURAL RESOURCES
SALLY J. PEDERSON, LT. GOVERNOR JEFFREY R, VONK, DIRECTOR
' Lswo
July 2, 2003 ' ‘ O L :__/ /
tndevr Y
Lavene Payne, Solid Waste Manager B
City of Muscatine
1000 S Houser

Muscatine, IA 52761

RE: City of Muscatine C & D Landfill (CLOSED)
Permit No. 70-SDP-04-78C
Amendment #3

Dear Mr. Payne:

Enclosed is Amendment #3 to the permit issued on December 29, 1994, for the City of
Muscatine C & D Landfill (CLOSED). The amendment and approved plans must be kept with .
the permit and the approved plans at the sanitary disposal project in accordance with solid waste
rule 567 IAC 114.26(2)“c”. Please review this amendment with your operators, as they must
become familiar with it.

! In accordance with the February 20, 2003 request from FOX Engineering Associates, Inc., the
enclosed amendment authorizes the permit holder to move the schedule of monitoring events one
month earlier by 1) Allowing the semiannual sampling to be conducted in March and September
of each year; 2) Allowing the annual sampling to be conducted in September of each year; and
3) Allowing the water level measurements to be conducted in March and September of each
year. :

Note that the amendment may contain conditions that require a response or action by you, which
if not properly complied with, may prompt enforcement action by this department.

If you have any questions, you may contact me at 515/281-8968.

Sincerely, -

@mwmw

J Immons
Environmental Engineer
Energy & Waste Management Bureau

INS\INS\J:MuscatineC&D9%4amd3X.doc

WALLACE STATE OFFICE BUILDING / 502 EAST 9th STREET / DES MOINES, I0WA 50319
515-281-5918 TDD 515-242-5967 FAX 515-281-8895 www.state.ia.us/dnr
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IOWA DEPARTMENT OF NATURAL RESOURCES
AMENDMENT #3

Issued by: V{\/VV\IC \/{W Kﬁ@a‘l

Nina M. Koger
Environmental Services D1v131on

For: the Director \

Date Issued: ' July 2, 2003

Permit number 70-SDP-04-78C, issued on December 29, 1994, for the City of Muscatine C&D
Landfill (CLOSED) is hereby amended by the following:

In accordance with the variance approval of September 15, 1998, the pérmit holder is authorized
to reduce the frequency of groundwater level measurements from monthly, as required by current
-subrule 567 IAC 114.26(4)”’b”, to semiannually.

Accordingly, in accordance with the Februafy 20, 2003 request from FOX Engineering
Associates, Inc., the permit holder is authorized to conduct water quality sampling and water
level measurements in March and September rather than April and October.

Replace Special Provision #5b and #5g with the following:

#5b.

#5g.

Quarterly sampling of the approved monitoring points has been completed. Continued
semiannual sampling shall take place in March and September of each year for the

parameters listed in 567 IAC 114.26(4)“e”. Routine annual testing for the parameters

listed in 567 IAC 114.26(4)“f shall be conducted during September of each year.

The elevation of water in each monitoring well shall be measured and recorded on a
semiannual basis in March and September.

An Annual Water Quality Report (AWQR) summarizing the effects the facility is having
on groundwater and surface water quality shall be submitted to the Department’s Main
and local Field offices by November 30 each year. This report shall be prepared in
accordance with 567 IAC 114.26(8)“d” by a Professional Engineer licensed in the State
of Towa. The AWQR shall include the results of the semiannual groundwater
measurements and the routine semiannual and annual groundwater quality analyses
conducted at the approved monitoring points. By means of a variance granted on
September 15, 1998, groundwater measurements may be taken on a semiannual basis.

NMEKANINS\: MuscatineC&D9%4amd3.doc
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STATE OF ITOWA

Fields of Opportunities

THOMAS J. VILSACK, GOVERNOR DEPARTMENT OF NATURAL RESOURCES
SALLY J. PEDERSON, LT. GOVERNOR JEFFREY R. VONK, DIRECTOR

January 18, 2002

Robert McDonald, P.E.

. Assistant City Engineer
Department of Public Works
1459 Washington Street
Muscatine, IA 52761-5042

SUBJECT: City of Muscatine C&D Landfill
#70-SDP-4-78C

Dear Mr. McDonald: -

- This letter constitutes Amendment #2 to the permit issued December 29, 1994 for the City of
Muscatine C&D Landfill. The amendment and approved plans must be kept with the permit and
the approved plans at the sanitary disposal project in accordance with solid waste rule
103.2(2)'c', IAC. Please review this amendment with your operators, as they must become
farmhar with it.

The amendment adds the following as a Special Provision to your permit:

The Emergency Response and Remedial Action Plan (ERRAP) prepared by Fox Engineering
Associates, Inc. that was received on December 28, 2001 is in compliance with 567 IAC 102.16
‘and is hereby approved. An updated ERRAP shall be submitted at the time of any significant -
changes in facility closure operations that require modification of the currently approved
ERRAP. _

If you have any questlons regarding thls amendment please contact Nina M. Koger at (51 5) 281-
8986.

Sincerely,

A sz

Lavoy Haage
Supervisor
Solid Waste Section

WALLACE STATE OFFICE BUILDING / 502 EAST ch STREET / DES MOINES, IOWA 50319
515-281-5918 TDD 515-242-5967 FAX 515-281-6794 www state.ia.us/dnr
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Robert McDonald, P.E. January 18, 2002 Page 2
Amendment #2 ’

LH:nmf
ATTACHMENT
cc: Field Office 6
N. Koger, IDNR |
F. Hallada, IDNR
'A.J. Johnson, City Administrator
City Hall
Muscatine, IA 52761
Lavene Payne, Solid Waste Manager
Public Works Bldg.
1459 Washington Street
Muscatine, IA 52761
Fox Engineering

1601 Golden Aspen Drive, Suite 103
Ames, JA 50010 - o
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DEPARTMENT OF NATURAL RESOURCES

TERRY E. BRANSTAD GOVERNOR
LARRY J. WILSON, DIRECTOR

September 15, 1998

Robert McDonald, P.E.
Assistant City Engineer
Department of Public Works
1459 Washington Street
Muscatine, IA 52761-5042

SUBJECT: Muscatine County Sanitary Landfill
: #70-SDP-4-78C C+D M%gyn

Dear Mr. McDonald:

Enclosed is Amendment #1 to the permit issued December 29,
1994 for the Muscatine County Sanitary Landfill. The
amendment must be kept with the permlt and the approved plans

at the sanitary disposal project in accordance with solid
waste rule 103.2(2)'c', IAC. Please review this amendment

with your operators, as they must become familiar with it.

frequency of water level measurements from a monthly basis to
a semiannual basis; (2) authorizes the permit holder to cease
methane gas monitoring and annual reporting; and (3)
authorizes a reduction in the frequency of routine site
inspections from a monthly basis to a semiannual basis.

Please note that the permit contains special provisions that
may require a response oOr action by you which, if not properly
complied with, may prompt enforcement action.

If you have any questions regarding this amendment please
contact Nina M. Koger at (515) 281-8986.

Sinceyxely,

Lavoy Hagge éi;;7#£//

Supervisor
Solid Waste Section

LH:nmf

' . ATTACHMENT

l The enclosed amendment (1) authorizes a reduction in - the

WALLACE STATE OFFICE BUILDING / DESAMOINES. IOWA 50319/ 515-281-5145 / 'TDD 515-242-5967 / FAX 515-281-8895
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Rob McDonald

cc: Field Office 6
N. Koger, IDNR

F. Hallada, IDNR

At

A.J. Johnson, City Administrator

' City Hall
Muscatine, IA 52761

Lavene Payne, Solid Waste Manager

Public Works Bldg.
1459 Washington Street
Muscatine, IA 52761

Fox Engineering
1531 Airport Road
Ames, IA 50010
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IOWA DEPARTMENT OF NATURAL RESOURCES /4

| ENDMENT #1 © . T LALLADA :
' L /("_:7 LT §
Issued by: ~ : L ES

F. Hallada, P.E. 5 %&aﬁ?
Environmental Protection Division ULl

For: the Directorxr

Date Issued: September 15, 1998

Permit number 70-SDP-4-78C for the Muscatine C&D Sanitary
Landfill is hereby amended -by the following:

1. In accordance with the variance approval of September 15,
.1998, the permit - holder 1s authorized to reduce the-
frequency of groundwater level measurements from monthly,
as required by subrule 103.2(4)b IAC, to semiannually. The
measurements shall be taken in April and October of each
year, with the results submitted in the corresponding
semiannual monitoring reports.

2. In accordance with the variance approval of September 15,
1998, the permit holder is authorized to cease methane gas
monitoring and annual reporting, as required by IAC Subrule
103.2(15). However, in the event that methane gas is found
to be present at the site, gas monitoring shall be

. immediately implemented. - - ' . ,

3. The permit holder is authorized to reduce the frequency of
routine site inspections from monthly, as required by
Special Provision #6 of the permit, to semiannually. The
inspections shall be conducted in April and October of each
year, with the results submitted in the corresponding
semiannual engineering inspection reports.
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TRRY £ BRANGTAD, coverNon DEPARTMENT OF NATURAL RESOURCES
( : .

) LARRY J. WILSON, DIRECTOR

December 29, 1994

Lavene Payne, Solid Waste Manager
Department of Public Works

1459 Washington Street

Muscatine, IA 52761-5042

Re: - City of Muscatine C&D Landfill
' #70-SDP-4-78C

Dear Mr. Payne:

Enclosed is the closure permit for the City of Muscatine
Construction and Demolition Sanitary Landfill. The permit and
the approved plans must be kept on file for post closure use
and reference. Please review the closure permit and plans with

your staff, as they must become familiar with them. : I
Please note that the permit contains spe01al provisions that
may require a response or action by you which, if not properly

v complied with, may prompt enforcement action. A l

The permit 1s authorized continued use of the area as a
construction rubble fill site.

If you have any gquestions regarding this permit, please.
contact Nina M. Koger at (515) 281-8986.

Sincerely,

iy~

Lavoy a

Superv1sor

Solid waste Section

LH:nmft

ATTACHMENT

cc: Field Office 6
N. Koger, IDNR

F. Hallada, IDNR

Ol
A\
A

WALLACGE STATE OFFICE BUILDING / DES MOINES, IOWA 50319/ 515-281-5145 / TDD 515-242-5967 / FAX 515-281-8895 l l



.

\ e

Lavene Payne . December 29, 1994

A.J. Johnson, City Administrator
City Hall
Muscatine, IA 52761

Mr. Robert McDonald, P.E.
Public Works Bldg.

1459 Washington Street
Muscatine, IA 52761

Jim Mikolaitis, P.E.

GES, Inc.

P.O. Box 9007

Cedar Rapids, IA 52409-95007

Page 2



II.

ITI.

Iv.

VI.

VII.

VIII.

IX.

IOWA DEPARTMENT OF NATURAL RESOURCES
SANITARY DISPOSAL PROJECT PERMIT

Permit Number: 70-SDP-4-78C
Permitted Agency: City of Muscatine

Project Location: Part of the NE 1/4, Sec. 3, T76N,
R2W, 3 Acres, Muscatine County, Iowa

Respongible Official

Name: Lavene Payne, Solid Waste Manager
Address: Department of Public Works

1459 Washington Street

Muscatine, IA 52761-5042
Phone: 319/263-8933

Registered Design Engineer
Name : Jim Mikolaitis, P.E.
Address: Howard R. Green Company
P.0O. Box 9007 .
Cedar Rapids, IA 52409-9007

Phone: 319/395-0578
Registration Number: 11949
Date Permit Issued: December 29, 1994

Permit Expiration Date: December 29, 2024

Environmental Protection Division
for the Director

Issued by:

General Provisions

The above named permitted agency is hereby authorized to
close the sanitary landfill at the described location in
conformance with Chapter 455B of the Code, the rules
pursuant thereto existing the time of issuance, and any
subsequent new rules which may be duly adopted, and any
provisions contained in Section X of this permit.

The facility shall be closed according to the engineering
plans and specifications d&dpproved by the Department of
Natural Resources and these shall become a part of this
permit. - Any modifications or deviations from the
engineering plans and specifications must have prior

approval by the Department and an amendment to this
permit issued.
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Closure Permit December 29, 1994 Page 2

The issuance of this permit in no way relieves the
applicant of the responsibility for complying with all
other local, state, and federal statutes, ordinances, and
rules or other requirements applicable to the closure and
maintenance of this closed sanitary landfill.

No 1legal or financial - responsibility arising from the
closure and post closure of the approved project shall
attach to the state of Iowa or the Department of Natural
Resources due to the issuance of this permit.

If title to this project 1is transferred, the new owner
must apply to the Department for a transfer of this
permit within thirty days of the date of title transfer.
This transfer is void sixty days after the date of title
conveyance unless the Department has transferred the
permit.

This facility shall be surveyed as necessary and
inspected as -described in the special provisions of this
permit. Semiannual reports shall be prepared containing a
brief report describing the site's conformance and
nonconformance with the permit and the approved plans and
specifications during the inspections. These reports
shall be submitted by May 1 and November 1 each year to
both the Field and Main offices of the Department. The
Department shall be notified if any inspection reveals
any nonconformance with the permit and approved plans and
specifications.

Failure to comply with Chapter 455B of the Code, or any
rule of order promulgated pursuant thereto, or any or all
provisions of this permit may result in a c¢ivil penalty
of up to $5000 for each day of wviolation, pursuant to
Section 455B.307 of the Code. .

X. Special Provisions

The thirty-year post closure peridd for this facility
begins on the date of issuance of this Closure Permit.

This site shall be closed and maintained in accordance
with the approved Construction and Demolition
Debris/Construction Rubble Landfill Closure and Post
Closure Plan (C/PCP), dated May 2, 1994, and Plans dated
March 19, 1994, as submitted by Green Environmental
Services, Inc. (GES). '

Issuance of this closure permit prohibits any additional
regulated waste disposal, recycling, composting, and
other related landfill activities which are subject to

.permit approval. However, the permit holder is



Closure Permit December 29, 1994 . Page 3

authorized continued use of the closed landfill for
construction rubble £ill, in accordance with the approved
documents and permit conditions.

The permit holder shall submit a closure compliance
report certified by a professional engineer registered in

the State of Iowa upon completion of the final cap .

placement. The report shall certify that the site closure
has been implemented in compliance with the rules, the
Closure and Post Closure Plan, and the permit. The
following information must be included in the report:

a. As built plans showing changes from approved design
plans, including the grading and seeding of borrow
areas.

b. A copy of the notation filed with the county

_recorder - showing, for the purposes of title
abstract, the  existence of a landfill on the

property, the types of wastes disposed of and dates
of landfill use. T g

This site shall be monitored for water quality in
accordance with the approved Hydrogeologic Investigation
Report and Hydrologic Monitoring System Plan (HMSP),
dated February 28, 1994, as submitted by GES.

a. The HMSP shall include groundwater monitoring points
MW-2, MW-3, MW-4, MW-6, and MW-7

In addition, monitoring pointg MW-1, MW-5, and PZ-8
shall be retained as water level measuring points.

b. First year quarterly sampling shall begin in April
~1995. Subsequent quarterly sampling shall continue
in July and October 1995, and January 1996 for
analysis of the parameters 1listed in subrule
103.2(4)d and e IAC. Continued semiannual sampling
shall take place in April and October of each year
for the parameters listed in subrule 103.2(4)e IAC,
beginning in April 1996. Routine annual testing
for the parameters listed in subrule 103.2(4)f shall
be conducted during October of each year, beginning
in October 1995.

c. Samples collected for dissolved metals analysis
shall be field filtered, preserved, and promptly
transferred to a certified laboratory.

d. The Method Detection Limit (MDL) for the test
parameters shall not exceed action levels as defined
under IAC Chapter 133. If the action levels cannot
be feasibly achieved using procedures described in
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Closure Permit December 29, 1994 ' Page 4

IAC Subrule 103.2(5), then the MDL shall not exceed
the lowest feasible level.

e. If laboratory test results exceed the upgradient
mean plus two standard deviations or the Maximum
Contaminant Level (MCL) for any parameter, the

Department shall be notified within 30 days of
receipt of the analytical results.

£. Results of all analysis and the associated sampling
forms shall be submitted to both the field and main
offices of this department within 45 days of the
sample collection.

g. An annual report summarizing the effects the
facility is having on groundwater and surface water
quality shall be submitted to the Department by
November 30 of each -year. This report 'shall be

. prepared in accordance with IAC Subrule 103.2(8)d by
a professional engineer registered in the state of
Iowa:. Thigs report shall include the results of
groundwater level measurements conducted in the
monitoring wells.

6. This site shall be inspected monthly for the first year,
or more frequently depending on weather conditions. The
frequency of routine inspections may be decreased, after
the first year, but no less frequent than semiannually,
if the permit holder provides justification that monthly
inspections are no longer necessary toO ensure proper
maintenance of the site. Summarize all inspection data in
the semiannual report defined in the General Provisions.

7. All diversion and drainage systems must be maintained to
the approved specifications to prevent run-on and runoff
erosion, or other damage to the final cover. These
diversion and drainage structures must Dbe de81gned to
meet a 25-year, 24 hour rainfall event.

8. The vegetative cover shall be reseeded as mnecessary to
maintain good vegetative growth. Any invading vegetation
whose root system could damage the  compacted soil layer
shall be removed or destroyed immediately.

9. The integrity and effectiveness of the final cover must
be maintained by making repairs as necessary to correct
the effects of settling, subsidence, erosion, or other
events. If damage to the final cover compacted soil layer
occurs, repairs shall be made to correct the damage and
return it to original specifications.

10. The permit holder. shall quarterly monitor and annually
report site methane concentrations in accordance with
subrule 103.2(15) IAC after May 18, 1994. Specific
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11.

12

actions, as defined in the rules, shall be taken in the
event of methane gas level limit exceedances The annual
report summarizing the methane gas monitoring results and
any action taken resulting from gas levels exceeding the
specified limits during the previous 12 months shall be
submitted by November 30 of each year.

The permit holder is conditionally exempt from providing
and implementing a leachate control system plan.
Continued exemption 1s subject to compliance with water
quality standards, statistical 1limits pexr IAC subrule
103.2(6) through 103.2(8), and the control of leachate at
the @ site. In the event that these conditions are
violated, the permit holder shall be required to submit a
groundwater quality assessment plan in accordance with
IAC subrule 103.2(9).

The permit holder is exempt from Financial Assurance
requirements, as provided in IAC Chapter 111, since
municipal solid waste has not been disposed of at this
facility. -




